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Beginning in December, 1967, the New England Library Information Network
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(MARC D bibliographic data. Section 1 of this report is an introduction and summary
of the project. Section 2 described the library processing function demonstrated
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attention was concentrated on achieving a more efficient pilot operation. As part of
this effort, statistics were compiled in June and July. From these statistics an
estimate is made of cost per title of performing a similar operation on a full scale
random access system. Appendix A contains this cost projection. The demonstration
of cataloging services was suspended on July 3i, 19&8, and the project was
redirected to setting up a MARC II based system. Section 3 describes this effort. The
basic difficulty was deciding whether immediate hook-up with interim programs or
delayed hook-up with permanent programs was better. The decision was made in
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demonstrated in actual operation using MARC I bibliographic data.

[; 1. INTEODUCTION AND SUMMARY "

; The library system designed in the project of 1966, and

- developed and tested at the University of New Hampshire in 1967, :

| became a reality in spring of 1968 when NELINET became an operating 4

L) library network. Between spring and fall of 1968 the four libraries 3

4 of the University of Connecticut, the University of Vermont, the 1

g University of Rhode Island and the University of Massachusetis were E

a linked into the system. In May, June, and July the network was |
i

E The library processing function demonstrated operated as

g follows: (1) the libraries transmitted up to 40 requests for catalog

] cards to the processing center by teletype twice a week, (2) the

,R requests were run through a series of computer programs which

. searched MARC tapes and, for those titles found, produced a magnetic

tape containing catalog card images, and a paper tape containing

| the Selin label images, (3) the next morning the Library of Congress 1

ﬂi card numbers for the titles that were not found were transmitted to d

the libraries, (4) the paper tape was printed out on a tape type- |

- writer to produce the Selin labels, (5) the magnetic tape was run 1

{ on the 1403 line printer at Widener Library to produce catalog card ]
sets, (6) the output products, cards and labels, were reviewed by 1

Inforonics®! staff and mailed to the libraries the following day. :

3

i As anticipated, many problems were encointered under this 3

§ system. In the early months of the demonstration Inforonics and 1

iL the five libraries devoted their efforts to solving these problems.

[j During May, June, and July attention was concentrated on achieving 3
| a more efficient pilot operation. As part of this effort, statistics i
l were compiled in June and July. From these statistics an estimate ]

is made of cost per titie of performing a similar operation on a

fa full scale random access system. Appendix A contains tkis cost
f projection.

!

i! The demonstration of cataloging services was suspended
on July 31 and the project was redirected to setting up a MARC II ]
based system. Section 3 describes this effort; the basic difficulty .
was deciding whether immediate hook-up with interim programs or
delayed hook-up with permanent programs was better. The decision
was made in favor ¢f delayed hook-up; and programs suiting this
system are described.
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2. DEMONSTRATION OF SERVICES

Demonstration of catalog card and label services began
in December 1967 with the University of New Hampshire participating
during the shake down period of December through March. With the
transmittal of requests by the University of Rhode Island on
April 1, NELINET began its transition from a one library test situa-
tion to an operating network. With the addition of the University
of Massachusetts on April 24, the University of Connecticut on
April 30, and the University of Vermont on May 7, the network was
operating in all the participating libraries. (Maine withdrew
during the month of April, 1968.)

2.1 DPROCEDURE

Prior to accepting any of the above libraries into the
network, each library's staff was instructed in the use of the
service. These instructions have been supplemented by teletype or
telephone communications when incorrect requests were received.
The system operating procedure is as follows: (the letter of each
step corresponds to the letter in the flow chart, Figure 1.)

(2) The cataloger (or catalog assistant) fills out
a request worksheet for titles expected to be
on the MARC I tapes (current titles in English).
This worksheet (see Figure 2) contains the
library's symbol, the Library of Congress card
number, the local copy, volume and branch informa-
tion, and the call number if the library does not
desire the one established at the Library of
Congress. The libraries can also request extra
copies of the main entry or suppress labels or
catalog cards if they wish.

(b) The teletype operator types the information
recorded on the worksheet along with the
library code. (See Figure 3.) In crder to
distinguish upper and lower case characters, "$"
precedes every upper case character. These
messages 2re typed and corrected off-line and
then transmitted to Inforonics twice a week on
Monday and Wednesday mornings. Each library can
submit up to 40 requestis. The teletype at
Inforonics produces a punched paper tape and
a listing of each library's requests.

(c) The "Request Validation Program'" validates the
paper tape requests for particular machine detect-
able errors, converts the data into master file
format and the character codes into master file
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(d)

(e)

(£)

(g)

(h)

(i)

character codes, and outputs all valid requests
onto magnetic tape. It also outputs messages
regarding those requests that had been- rejected
because of parity errors or invalid qg%a.

The "Request Sort Program' sorts the requests
by Library of Congress card number into one
numericai sequence.

The "Search Prsgram" matches the requests against
the MARC tapes which are also in card number order.
Records that are found are written onto another
tape, and records that are not found are listed.
This "search program" also performs some of the

card processing functions that would have been
included in the '"Card Production Program" had the
PDP-1 becen large enough to accommodate all functions
necessary in one program.

The "Card Production Program'" processes the output
tape from the search program. This program includes
a profile for each library. Information about the
number of cards needed for branch books and the
dimensions and symbols each library uses to
distinguish and locate oversize books, is contained
in this profile. Using the library's profile, the
data in the request and in the MARC record is
repeatedly duplicated onto another tape so that
there is a separate record for every card and label

required.

The "Punch Labels Program'" punches a paper tape in
DURA character cocdes from which Selin labels are

produced.

The "Card Formatter Program'" formats the records
produced by the "Card Production Program,'" convert-
ing the master file character codes into 1403 char-

acter codes and generating continuation card headeyxs
-when necessary.

The paper tape from the "Punch Labels Program" is 3
run on the DURA tape typewriter and Selin labels ]
are typed. (See Figure 4.) ]
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Card

.

The librarians are notified the next morning of
the requests that were rejected and the records
that were not found on the MARC tape. This
enables the libraries to return these books to
be processed by their manual system with a
minimum of delay.

The magnetic tape from step h is taken to Widener
Library at Harvard University where catalog cards
are printed on continuous card stock by a 1403
line printer with upper and lower case characters.
(See Figures 5 and 6.)

The catalog cards are then mechanically cut by a
NIKGR card cutter.

A librarian at Inforonics reviews all cards and
labels and fills out a problem report if any program
bugs are detected. (During the demonstration all
cards are sent out on the assumption that the 1i-
braries would be interested in seeing even the
unfiileable ones.) (See Figure 7.)

The cards and labels are mailed to the libraries. -

The libraries review the cards and labels and fill
out problem reports which they return to Inforonics.

Inforonics' staff reviews the problem reports. Often
these problems involve preferences in style rather
than program bugs; e.g., the library would prefer

to have all the tracings printed on one card rather
than have them begin on one card and continue on the
next. Copies of the problem reports, those submitted
by Inforonics' staff as well as by the libraries, are
sent to the Council on Library Resources and to the
members of the Advisory Group who request them.

and label shipments were few and none-~too-prompt in

the beginning stages. The planned turn-around-time (the time from
request to shipment) of two days was not consistently met until the
demonstration had been running for some months.
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2.2 PRODUCTION STATISTICS

During the last two months of the demonstration when it
was running fairly smoothly, quantitative statistics were compiled
pertinent to production volume, machine running times, and the
timeliness of the service. In summary, 2537 requests were received
for which 1149 MARC records were found and 1020 acceptable card
sets were made. These statistics were a necessary step in analyzing
production, and were needed by all those involved in the project in
order to assess the performance of the test system, and to project
this assessment to a future system with full production capacity.

2.2,1 Production Summaries

The total volume of all test production is summarized in
Table I. In the beginning months Inforonics' staff manually proof-
read and corrected requests. Although the amount of data to be
keyed was small, some time was needed to become familiar with the
teletypewriter and the request format. Some mistakes such as an LC
card number with the year missing were uncorrectable and were
excluded from the computer run. Inforonics stopped correcting mis-
takes in July. Validation routines had been programmed into the
request processing program to catch likely errors that were machine
detectable. When errors were present in a request, Xerox copies
of the teletype request hard copy were made, errors were noted, and
the Xerox copies were returned to the libraries.

Included in the number of rejects is also the number
of records that were rejected because of parity errors in the
teletype paper tape. As a rul2, more records were rejected uecause
of parity errors than library errors. The increased number of
rejects in July was the result of hardware parity errors.

In June, 51.9% of the requests were not found on the
MARC I tapes whereas only 39% were not found in July. Since the
Library of Congress stopped inputting at the end of June, it was
expected that the number of "not founds'" would gradually increase.
However, this was not the case, and some factors which help to
explain why follow. First, the University of New Hampshire was
unable to have their teletypewriter fixed because of the telephone
strike. Thus, the University of New Hampshire, which always had
a high per cent of "not founds,'" was unable to submit requests
during July. Second, some of the libraries had, through experience,
gained a better idea of what to expect on the tapes and used some
selection principles before requesting. In June, 40.6% of the
University of Massachusetts' requests were not found whereas only
22.1% were not found in July.

The number of card sets missing warrants attention and
some explanation. In a full scale production operation, such
performance could not be allowed. Card sets (for titles that are
on the MARC tape) may be missing for three reasons: (1) a program
bug; (2) a hardware malfunction; or (3) an oversized record.
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" PRODUCTION SUMMARIES -

- TABLE 1

-13~-

June July
Number | Per Cent®| Number | Per Cent
Total Requests 1056 1481
ﬁequests Uncorrectable 4 7 0.4
Requests Processed 1052 1474 89.6
Requests Computer Rejeéted 36 990 6.1
Requests Searched 1016 1384 G3.5
Requests Not Found 548 877 39.0
Card Sefs Missing | 27 09 6.7
" Card Sets Produced 441 708 47.8
Card Sets Acceﬁtable 398 629 | 42.0
43 | 5.8
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- Card Sets Unacceptable

* All percentages are of total
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The programs required to produce catalog cards are long
and complicated, incorporating several thousand individual instruc-
tions. The presence of errors in such programs is expected and the
need for debugging accepted. What may be underestimated is the
amount of '"testing'" or '"running" that is required to completely
debug such programs. Cataloging data varies considerably from one
record to another. Before all possible conditions and combinations
of conditions have been met, many thousa ds of records will have to
be run, not 500, or 1009, or 2000. ‘

During the month of July, requests were resubmitied for
the missing card sets of previous runs. Many of these, 31,9%, were
generated in the second run. Although it might appear that hardware
malfunction was the reason the card set was missing from the original
run, this might not always be the case. Possibly the conditions
present in a recoxrd preceding the missing one in the original run
were the reason that the missing one was not generated. To attribute
with certainty the cause of the missing card set to hardware mal-
function would rejuire rerunning the original batch of requests.
in the MARC II pilot demonstration, extensive bug detecting and
exterminating efforts will be required since this will be the
eventual operating system. Consideration is also being given in
the MARC II system to developing a more production oriented systen,
one which will monitor itself; such a system will be easier to
obtain within a larger machine configuration.

In a larger machine system, it will be possible to process
large records. The amount of core available in the PDP-1 computer
is not large enough to accommodate both the long programs required
to generate catalog cards and the work area required to process
large catalog records.

The card sets reported as unacceptable include those with

some program bug, those with keying errors in the MARC data, and
those ruined by the card cutter.

2.2,2 Production Suﬁmariesggy Library

, . The production volume for each library is summarized in
Table II. Although one would have expected that the percentage
of records found on the MARC tape would not have varied significantly
from library to library, the opposite was found to be true. The
reason for such variation is that the libraries inserted their
requesting procedures at different times in the processing cycle.
The University of Connecticut, the library with the highest
percentage of '"mot founds," requested cards immediately upon
receipt of the book. Most of the receipts in this period were
for standing orders. These orders were sent immediately upon
publication of the item and were received at the University of
Connecticut before the Library of Congress had them processed and
on the MARC tapes. The University of Vermont, on the other hand,

T T o | T s TE T i AT Pt ST < T T e T TR WP T PO oSy T T T AT e o e R T T T e I T o ko



o

TV x

g7 Sciiadrnbets

II HTVL

6 [0 Je% |5 P 6°v -119°9 ~i6"€ [9°T [G'0 | °laTIdSO0TUN STOS PaTH
S*vs |2'29 [8°ge [T'0g. Do v°02 [£°TIS |s°ec [8°ST |6°0T ®Tqe31deddy sjag pasy
L°€9 1z°89 |g°gg (9°ge o £°6% (6°L8 [8'28 |v°0Z 91T - Po9onpoad si3eg pae)d
10°9 |e'T [¢'p [g¢ o 9°¢ |2°28T |v°0 |o'z |g°o SUTSST S18§ paed
1°€2 | 8°6% |0°28 [z*28 o 6°68 |1°22 [9°0% |2°3L |g°g8 PUNOJ 30N s3senbey
8°26 | S'S6 (8°%6 |£°86 [0 8°06 (3°%6 |2°86 (9°%6 |¥°G6 .~ PoUdIEas syseunbey
¢°9 [¢'z (6% [z'T o 2'6 (g2 (8T |8'% |9°p po3oaloy xejndwon s1sonboy
€°66 | 0°86 [L°66 | 0°00T |0 0°00T |L°66 |0°0CT|¥°66 | 0°00T} Pesse00ay s3senbay
L0 |0z [g0 |o0o o 0°0 |g°'0 [0°0 [9°0 |o0°0 °19'103aI00U) s3senbay -
| ] r sy1senbay Te30L
Ap [ op Ap o I EYS _Ap | op A | ap | ‘
3A [T - vy "HON_ [ -ssuq "uuop | .
*INZO YHd--AUVELIT A9 STTYVINAS NOILOAJONd
28 |2l LT [T | 0 2 | 8 1L T3 — 11 oTqe3dodocull 5398 PIED
" 8Tz |CzI 8ST | 3L 0 62 6TIZ | OST | 9% |12 " 9Tqe3dedoy s3eg paed
96% | LET 6eT | ¢8 0 9¢ Ly | 19T | 0S |22 paonpoadg s3as pxed i
¥Z | ¢ 8T | 1 0 8 g8 | T ¢ I SUTISSTIN S38§ pPIE)
€6 | zg 112 | 98T | o |gs ¥6 | PIT | 6LT |29T punog 30N s3senbey
L8 | 26T 8¢ | €3 0 62T €6E | 9L% | V€2 |S8T peyoxeas sisonbay . .
92 | ¢ 0z | % 0 eT ze | ¢ gl |6 vmpomnmm Jaindwo) siysenbay Y w
66€ | L6T Y0¥ | 832 0 ' |8PT | cgv | 182 | 9%z |veT pPassao0ad sj3sonbay -
e v T 0 0 0 T 0 z 0 oTqeloaxx00uUf] sysonbay !
20%v | T02 | <ov | 8¢z 0 SPT | o9zy | 182 | 8PZ |¥6T sisenbey Te10g ]
‘Il.lllllllq kmh. ®h.| hh’ MWH.I e ., hh. Wh ; I.I-IIJT-'I‘%P WM.”.:E R ; —
"IA 1Y ‘H'N *ssel - uuo) _
AVEdIT A8 SHIUVIKAS NOILONUOYd %
i

e

"'—‘ T AT --

T T AT I T

PR s pe s

wre g = g o

y
Py el A

R A




~-16-

did not request catalog cards until they were ready to process the
book, generally some time after its publication. They experienced
a low percentage of "not founds.'"

2.2.3 TurQ/Around Times
’ TABLE III

No. of (working) days from request
No. of shipments reported ||by library to receipt of shipment

LIBRARY|| JUNE | JULY TOTAL 3 DAYS| 4 DAYS | 5 DAYS |6 DA%YS
Conn. ) 6 11 6 )

Mass. 6 o 15 8 2 )

N. H. 1 4 0 4 2 2
R. I. 3 10 13 8 2 3

Vt. 2 9 11 %) 2

The schedule aimed for by Inforonics was a two-day turn
around time. Redguests received on one morning would be run on the
PDP-1 the same day; the paper tape output for Selin labels would be
run on the DURA machine in iaynard and the magnetic tape containing
the catalog card images would be sent to Inforonics' Cambridge office
the same evening. The magnetic tape would be run on the 1403 line
printer at Harvard the next day. Since this was usually scheduled
late in the day, the catalog cards generated would be reviewed the
following day and mailed to the libraries on that day. If this
schedule was met, catalog cards for requests made by the libraries
on Monday morning would be mailed on Wednesday and those requests
made on Wednesday would be mailed on Friday.

A total of seventeen runs was made and reported on in
June and July. Of these, eleven were mailed two days after request:
one run was mailed one day after request; four were mailed three
days after request; and one was mailed five days after request.
0f the four runs mailed three days aiter request, two were delayed
because the line printer was not operating at Widener; one was
delayed because of Inforonics' staffing inadequacies; and one was
delayed because of the July 4th holiday. The malfunctioning of the
card cutter causes the five day turn around on July 31, the last
day of the demonsirations.

Table III should be interpreted as follows: of’the 11
shipments reported by the University of Vermont, 9 were received
3 working days afier they were requested and 2 were rece1ved )
working days after they were requested.

7 4 - e b i e S b b R e b e N s . . B — -
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2.2.4 Percent of Card Sets Generated Per Run

f As can be seen in Table IV, the percentage of titles
: found on the MARC tapes varied from day to day. The greatest change
‘ was from 14% on June 5 to 44% on June 10. The increase is explained
by the fact that the MARC data file was updated by the receipt of
additional records.

2.2.5 Machine Running Times

ke

The actual computer time used for the separate processes ?
are surmmarized in Table V. The first six programs listed in é
Table V were run on the PDP-1 computer. The last one was run on !
the 1403 line printer at Harvard.

; In July one less tape drive was available causing the ]
5 increase in searching time.

2.2.6 Machine Running Costs

The computer running times vere converted to costs and
are summarized in Table VI. The printing of cards on the 1403
line printer was the most costly step in the process. This suggests
the desirability of printing two cards across at a time.

costs for this experimental demonstration are not too meaningfui
since they will vary directly with the size of the file being searched :
and inversely with the anumber of records found. 4

Searching was the next most expensive step. Searching ;

Projected costs of a full scale random access system
appear in Appendix A.

Ao g el el o a0

2.3 PILOT DEMONSTRATICON SUSPENDED JULY 31

Although the majority of the libraries and the members
of the Advisory Group thought that the pilot demonstration was :
well worth continuing, it was finally decided to suspend the 1
operation at the end of July and start it up again when the MARC II 3
system was up and running. A major factor in this decision was
that the Library of Congress was discontinuing their MARC I pilot
operation. Since no new cataloging data would be added after June 30,
the value of continued searching of the tapes to provide cataloging
copy for new acquisitions at the NELINET libraries was questionable. 3
Since the project hopes to restart the NELINET pilot operation with :
the MARC II tapes as soon as possible, the teletypewriters were left 1
in the libraries so that interlibrary loan activities that have ]
i developed among the NELINET libraries would not be disturbed.
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3. CONVERSION TO THE MARC II BASED SYSTEM
3.1 INTRODUCTION

The MARC I format was barely a reality when th° NELINET
project began. Now it is passe Planning how the project should
schedule and manage its conversion to the MARC II format consumed
much time and effort during this reporting period. Basic to these
deliberations were four major considerations:

(1) All future research and development activities
should be based on the MZRC II standard.

(2) Programming for machines other than the eventual
configuration of the NELINET processing center
should be kept to a minimum.

(3) The capability to create data files and generate
products from them should be developed and
demonstrated since such a capability is a
necessary and important component of any full
scale operation.

(4) The demonstration of catalog support services
should be resumed as soon as possible to retain
interest and enthusiasm in the project.

At the end of the previous contract, the plan was to
convert MARC II tapes into MARC I tapesl. These tapes could then
be run through the existing card production programs. The reasons
for this approach were (1) to delay reprogramming until MARC II was
firmly established, (2) to gain more operating experience with the
existing programs, and (3) to provide MARC II based card production
services as soon as possible.

Deliberations on the method for converting to MARC II

began by studying the various approaches that could be taken. Each
approach was analyzed in the light of the four major considerations
noted above, and evaluated in terms of the total amount of program-
ming required and the long term usefulness of the programs. Convert-
ing Library of Congress MARC II format to Library of Congress MARC I
format and converting Library of Congress MARC II format to NELINET
MARC I format were both rejected because they did not provide for

locally inputting and identifying data according to the MARC 1I1I
standard.

1 Agenbroad, J. E., et al, Systems Design and Pilot Operation of a
Regional Center for Techn1ca1 Processing for the Libraries of the
New England State Universities, Final Report CLR-385, “Inforonics,
Inc., April 5, 1968, Vol. II, p. D-5.
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Even though the Library of Congress MARC II format is a
"communications format;" designed for the exchange of bibliographic
data, it was examined to see if it could_be used as the internal
NELINET format. In the MARC II report(l) it states:

"It is recognized that each institution may have an
individualized local format tailored to its own needs.
Many kinds of machines will probably be used. But
if an institution is to send or receive data, only
a single translation program should be necessary to
convert the local format from or to the communications

format."

The Library of Congress format was first examined to see
how well the data content and its identification suited the needs
of the NELINET processing center. This examination was concerned
primarily with the treatment of local data. The Library of Congress
format specifies separate data fields for three types of local data--
system number, call number, and subject headings--and then reserves
the 900 block of numbers for local use. The call number field is
broken down into three subfields--call number, holding collection
code, and number of copies. Since the generation of labels requires
additional information--namely the copy numbers (not number of
copies) and volume numbers (or designations) of the physical volumes
in each location--the Library of Congress MARC Il standard could not
be used without modification to provide the services NELINET had
provided in its MARC I systen.

In addition to cconsidering the needs of services already
developed, some thought was given to the data file requirements of
the future. As a result a technique for distinguishing local data
from data assigned at the Library of Congress was developed which
provides considerable flexibility in file organization and ease in
processing. Using this technique, the distinction that a data field
was assigned locally can be applied to any one of the 200 data types
that may be present in a MARC II record.

The second aspect of the Library of Congress format
examined was the structure of the machine record and how well it
suited NELINET's machine processing functions--those already
performed as well as those planned for the future. In the Library
of Congress MARC II format, the record directory (map) contains the
identification tag, the length, and the starting character position
of each of the variable fields in the record. The first two char-
acter positions of each data field, however, contain indicators

@ Avram, H.D., Knapp, J.F., and Rather, L., The MARC II Format,
A Communications Format for Bibliographic Data, Washington,
Library of Congress, January 1968, p. 2.
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which further identify the data field. This divisioning of field
identification into both directory and data field does not take full
advantage of the principles of a "mapped'" record.

The Library of Congress format, therefore, was not selected
as the NELINET internal format. Whether NELINET used the Library of
Congress format or developed its own, the need for a Master File
Generator would not have been eliminated--one would have been
required in either case. The use of the Library of Congress format
would have eliminated the need for two other programs: a program 3
to convert Library of Congress MARC II data into NELINET MARC Il ]
master file format and a program to convert NELINET MARC II data .
into the Library of Congress MARC II communications format. This
last program is not required for catalog support services but will
be used whenever NELINET wishes to send its data to other institu-
tions. Since this is not an immediate need, it is not being
considered in this initial MARC II programming effort.

Early plans, therefore, called for writing three major
programs: (1) a NELINET MARC II Master File Generator, (2) a program
to convert Library of Congress MARC II data into NELINET MARC I1I
format (3) a program to convert NELINET MARC II data into NELINET
MARC I format. The output from this last program could then be run
through the existing card production programs. In this scheme, two
of the three programs required would be of long term value. It also
would allow the project designers to think in terms of MARC II codes
in all future development work.

Closer study revealed that the conversion of NELINET MARC
II into NELINET MARC I would involve a considerable amount of
programming. In addition to routines that would convert (or col-
lapse) each MARC II tag and delimiting sequence into its proper
MARC I equivalent, a number of special routines would be needed to
handle the structural differences in the format. For example, in
MARC II, series statements beginning with a pronoun require special
processing so that the series added entry will be correct, i.e., so o
that it will contain the main entry. Also, in MARC II the tracings 9
"Title" and "(Series)'" are not in the data as they were in MARC I, 1
but must be generated by the progran.

The fragile nature of the existing PDP-1 card procduction :
programs was also becoming increasingly obvious. As might be 1
expected, these programs went through many changes during their §
development and testing. Attempts to further modify these programs
for use in another experimental project showed that they would be
error prone in operaticn and awkward to use.

These factors led to second thoughts about the overall A
advantages of the ''quick" approach. When it was learned that the Q
Library of Congress would issue MARC II tapes later than originally
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planned, it was decided that this delay could provide the opportunity
to develop new card production and card formatting programs that
would be MARC II based and of long term value to NELINET.

There were additional reasons to support this decision.
Plans were being made to develop these programs on the PDP-10 by
using a service bureau. With the PDP-10, a much larger and more
powerful machine than the PDP-1, it is possible to design and
develop a system which is much more production-oriented than a
system using the PDP-1. In the PDP-1 MARC I based system, the size
of the programs became -so large that they had to be divided into
separate programs. Operating such a system with separate programs
necessitated a multiple pass operation with tape storage between
passes. By using temporary disc storage with the PDP-10 to store
the results of each separate functional operation, it is possible
to operate a complete set of programs in what appears to be a one
pass operation.

The final decision was, therefore, to adopt the long
range approach, putting the programming effort into programs that
have long term value rather than writing a MARC II to MARC I converter
and modifying the other existing programs.

Y

- U ey Gemems :
i Roop 72203 . e

3.2 SYSTEMS DEVELOPMENT AND PROGRAMMING

What started out to be a rapid conversion so that MARC II
based services could begin as soon as possible has gradually evolved
into a complete new MARC II system. The system is not yet considered
to be final and will continue to evolve for some time to come.

The systems planning effort for the MARC II system _as
certain advantages that were not available to the MARC I systems
effort. Among these are:

(1) More complete information. The MARC II system
has been described in minute detail by the
Library of Congress in their various reports
and specifications. Such information was not
available when the NELINET MARC I system was
designed and this necessitated many changes
in the programs. The Library of Congress
is to be praised for providing this informa-
tion in the midst of their own efforts to
get MARC II up and running.
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(2) The experience with the NELINET MARC I demonstration.
During the final weeks of the demonstration the
MARC I programs were thoroughly analyzed and the
problem reports submitted by the libraries were
reviewed.

(3) The experience with another experimental project.
The NELINET MARC I system processed current
acquisitions in five state university libraries,
Trying to use this system to reclassify retrospective
holdings in a public library was a rigorous test of
it., As a result of this experience a more flexible
system can be designed ior MARC 1I.

(4) Familiarity with the existing acquisitions systems in
che five libraries. Although no claims are being
made that a totally integrated system is being
designed at this time, the knowledge of the
acquisition systems in the libraries is useful
background information since the two systems must
be coordinated.

There are five major programs being developed for the
MARC II set up. These are described in the following sections.
Other auxiliary programs and routines will be written and used
along with these programs and other Inforonics programs when the
demonstration of services goes into operation.

3.2.1 Master File Generator

The purpose of this program is to create NELINET MARC II
master file records from locally keyed input data. In the input ]
record the identification tags are interspersed among the data 1
fields--each data field being preceded by the tag which identifies :
it and a carriage return. In the NELINET MARC II master file record ]
format, all the data fields are gathered into one part cf the record 3
and all the tags are gathered into another part called the directory. :
Along with each tag in the directory is the starting character ]
position of the data field that the tag identifies. A sort field 3
appears at the front oi each record. This sort field contains the
Library of Congress card number, if present, and a local systems
number.

In addition to structuring the machine record, this program
performs a number of functions aimed at facilitating the input tag~
g ging, keying, and prooireading operation. Close contact has been !
E maintained with the Library of Congress on this subject, and many
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] of the techniques used at the Library of Congress are being
;af incorporated into the Inforonics progran, including:

(1) The insertion of the delimiter character sequence
representing the first subfield in each data field.

BRI S b i e DR R P s S L S
e - 3

~-~ (2) The insertion of the delimiter characters, which
have been recorded with the tag, into their
appropriate place in the data.

(3) The insertion of the fixed field codes for illus-
tratlon types by having the program scan the
illustration subfield in the collation.

i s b e £ S
| St ’
~—p' k.

- : (4) The indication that the main entry is the author
1l of the series by scanning the first word of the
. series statement.

T

The program will also expand subdivisions of subject headings so that
the typist may type just what she sees.

ﬂg In addition to these techniques the program will have many
: built-in checks to help catch errors. The tables which specify the

processing that is to be performed on each data field indicate

o whether the data field may occur only once in a record or may be

4% repeated, and whether the data field must be present in a record.

A The validity of the delimiting character sequences is also checked

for each data field.

q 1}

j& . Although machine detectable errors do not represent the

] majority of errors made, the complexity of inputting data in the

11 MARC II format warrants using the computer to help the input opera-
’(; tion as much as possible. Special checking routines are also being

planned for other data fields such as copy number statements and
. call numbers. This program has been specified and is being

?; programmed.
12 ]

3.2.2 LC MARC II to NELINET MARC II Converter

E[ The purpose of this program is to convert the MARC II

1 tapes distributed by the Library of Congress into ‘tape records that

o are in the NELINET MARC II master file format. In the Library of

E Congress format the tag identifying each field is in the directory;
the indicators which further identify each field occupy the first

3 two positions of the data field. The Inforonics program converts,
aﬁ by algorithm, the Library of Congress tag and indicators into an 18
- bit configuration which identifies the data field completely. This
; 18 bit configuration is the tag which appears in the NELINET MARC II
5 master file directory.
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In addition this program moves the data in the Library of
Congress leader, which cannot be regenerated automatically, into the
variable fixed field and converts the character codes into master
file character codes. This program was checked out with the Library
0f Congress test tape in late September.

3.2.3 Search/Merge

Input to the program will be any or all of the
following:

(1) New MARC II records received from the Library
of Congress.

(2) HNew NELINET MARC II records keyed at Inforonics.

(3) Requests for catalog cards and labels received
from the libraries.

The Search/Merge Program will:

(1) Match this input file against the NELINET
Master File.

(2) Output a new Master File which will contain
the old file plus the new records from the
Library of Congress, ihe new locally keyed
records, and the unfulfilled requests. These
unifulfilled requests will be matched against
future shipments From the Library of Congress.

This program is in the process of being specified.

(3) OQutput a file of records ready for card production
processing (new locally keyed records as well as
requested records that were found in the Master
¥File or in the new records irom the Library of
Congress).

(4) Output "not-found" messages for all requests
that were not found in the Master File.

3.2,4 Card and Label Production

The card and label production program accepts NELINET
MARC II master file records and generates for each input record
a complete set of card and label output records. Both input and
output records are on disc. Input records contain both bibliographic
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data (e.g., main entry, title, etc.) and local data (e.g., location
symbols, copy numbers, etc.). Input may be data keyed at Inforonics,
(the output of the Master File Generator) or data keyed at the Li-
brary of Congress in combination with the local data transmitted

by the libraries via the teletypes.

Contained in this program is a profile for each library.
This profile consists of information in coded form about each 1li-
brary's processing specifications and includes the following
information:

(1) A table of valid branch, department, and special
shelf locations giving the card requirements
(the number of main entries, added entries,
and shelf list cards) for each location.

(2) An indicator for Selin label production.
(3) An indicator for book card production.
(4) Oversize determinations,

(5) Oversize symbols.

(6) Conventional title treatment (print all
conventional titles, orint only those conventional
titles that are printed on Library of Congress
printed cards, or do not print any conventional
titles).

(7) Main entry as subject treatment indicator.

In processing each record the program will examine the
library's profile and perform the operations specified. 1In additicn
to the above seven characteristics being programmed at present,
provision is being made to accommodate additional profile information
for increased future capabilities.

The card and label production programs perform a number
of processing functions on bibliographic and local data including
the following:

(1) Generation of overprint headings from tracings,
titles, and series statements. '

(2) Generation of tracings for title and series
entries when the overprint headings are
taken from the title and series statements.

EEE R e e T e e e
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(3)

(4)

(5)

(6)

(7)

=29

Generation of the appropriate number of

main entries, added entries, subject entries,
and shelf list cards from the profile and
tracings data.

Generation of the appropriate Arabic or Roman
numeral to be printed beiore each tracing.

Brezaking up of the Library of Congress call
number string into segments which can be printed
in the margin of the cards and on the labels.

Generation of a record for each label from the
summarized statement of copies and volumes.

Addition of the library's location symbols
(including oversize when appropriate) to
the classification-book number to make a
complete call number,

This is the '"work-horse'" program of the card production
system since it performs the major processing routines.” This
program has been specified and is being programmed.

3.2.5 Card Formatter

The purpose of this program is to format the data for the
desired output on the particular output device that is to be used.
Its major functions include:

(1)

(2)
(3)
(4)

(5)

(6)

Horizontal and vertical positioning of each
da:a field.

Determining where line breaks should occur.
Right=-justifying data fields when necessary.
Converting master file character codes into
the character codes required by the output
device.

Generating continuation card headers and
"continued on next card'" messages when
necessary.

Truncating overprint headings when they
contain more than three lines of data.
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This program will be table driven. For each data field

3 a leading and trailing message will be specified. For some data

3 fields the leading message will specify a line number and a char- 4
acter position, e.g., the main entry begins on line 4 in character !
position 9. Other fields, e.g., imprint, follow a specified number *
of spaces after the preceding data field.

Since cataloging data is highly conditional in that most
data fields may or may not be present, the specification of leading
and trailing messages for each element is not simple. In some 1
cases the printing specifications for the first occurrence of a :
data field are different from the specifications for other occurrences
of the field. The first series statement, for example, follows ‘i
collation. The second begins on a new line in character position 11l.
- The new card formatting program is being designed to handle the dif-
i ferences in printing format occasioned by (1) the presence of other
; data fields in the record and (2) the number of occurrences of a
particular data field.

The cards printed in the MARC I demonstration were printed
i at 10 characters to an inch and 6 lines to an inch, the normal out-
- put for line printers. This is considerably larger than the type

on Library of Congress printed cards and many more cards were thus

3 required. The libraries objected to the resulting increased bulk 4
| that was going into their catalogs. In designing the new print

format, an attempt has been made to reduce the number of cards
required as much as possible. The previous format of:

Main Entry
Title

2as been changed to
Main Entry
Title

This will save two spaces on each line. Also the word
"Title" and "Series" in the tracings have been reduced to "T" and
"S." This program is being specified.




4. CONCLUSION

In implementing the NELINET cataloging support services in
five libraries it was shown that the ideas, design, and development
which had existed previously on paper could be translated into an
actual operating system. As might be expected, many problems arose.
In solving these problems a number of results were achieved., First,
the libraries became active participating members of the network
contributing to its development, and experiencing in the beginning
stages its burden, and in the final stages its benefits. Secondly,
it showed that a cenirally produced machine readable bibliographic
record could be supplemented and adapted to suit the needs of not
one but five libraries. Third, it showed the potential of a
centrally produced, national standard, machine readable bibliographic
record. MARC I was a pilot operation at the Library of Congress.
MARC II will cover all current English language monographs.

This experience has been invaluable in designing the MARC
II system. The new programs reflecting this experience and being
designed for a larger machine should result in a smoothly operating
system for a full scale NELINET operation.
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APPENDIX A
PROJECTED COSTS OF A FULL SCALE RANDOM ACCESS SYSTEM
A.1 INTRODUCTION

The operating costs which have been collected for the
experimental system provide the information needed as a basis for
a projection of future systems' costs. The purpose of this appendix
is to analyze each of the processing functions in the experimental
system and to estimate what the cost of that function would be in a
full scale random access system. The primary assumption made in
the projection is that the equipment used in the future system is
fully loaded on a one shift basis. Thus, the costs estimated are
minimum, and any project to create a production service will have
to plan a method for covering additional costs of startup where
the equipment is not fully loaded. The costs estimated are for
card and label production only.




A.2 COST ANALYSIS

There are three primary cost categories measured in the
experiments: computer processing; telecommunications; and labor,
materials, and miscellaneous equipment costs. In our calculation
of these costs we have computed to the nearest cent. In addition
to these categories of costs there are two others which should be
taken into account in an estimate of processing costs of a future
system. These are computer overhead costs and systems maintenance
costs.

A.2.1 Computer Processing

There are several computer programs which were used in the
experimental operation. The experimental cost of operation and the
estimated cost of operation in future systems are as follows.

A.2.1.1 Request Validation

The request validation program processes teletype requests
from the libraries. The program detects data format errors in tele-
type transmission, and also rearranges the request into a machine
format suitable for subsequent processing. The program costs $.0597
per title to operate. In a future system two factors will reduce
this cost. The first factor assumes that the experimental title
hit rate of 44.8% will increase to 85%. At this hit rate the request
processing time per title found will decrease to $.032 per title
found. This estimate is made by computing the time per title found
and multiplying the computer rental of $30 per hour.

(3.28 sec/request)x(l request/.85 titles found)x($30/3600 sec)=$.03/
title found

The second factor is that when the requests are entered
directly to the computer they will be time shared so that the
computer is not slowed by the input paper tape reader. We have
assumed no actual saving due to this second factor in our calcula-
tions because the method used in the new system will be so different
that accurate estimating is difficult. However, it is a safe assump-
tion that the cost of request validation will be further decreased
due to this second factor.

A.2.1.2 Request Sort

This program places the requests in order by LC card
number so they can be efficiently searched by the batch processing
program. This program will not be needed in a randem access system
so its cost will not be incurred.
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A.2,1.3 Search

The search function is presently performed by the experi-
mental system at a cost of $.54 per title. In the random access
system,* a simple LC card number search is estimated to take .6
seconds. The cost of this search is estimated to be $.060 assuming
a fully loaded one shift operation with a machine rental cost of
$360/hour. This is a conservative cost estimate because the .6
seconds 1is memory access time only, the central processor of the
computer being free to do other tasks. The estimate considers
the whole computer utilized for .6 seconds, not just the memory.

A.2.1.4 Card Production

This program processes the titles found by the search
program to produce a magnetic tape used to print catalog cards and
Selin labels. 1Its cost of operation is $.072 per title. This cost
will remain unchanged in the random access system because the cost
is made up of central processor time primarily. The central
processor time used will be less in the larger computer of the
new system but its rental cost will be proportionately more; so
the final cost of the processing function is estimated to be the
same as at present. :

A.2,1.5 Punch Labels

This is an output program which prepares Selin labels.
It uses a magnetic tape to prepare a paper tape which will operate
a tape typewriter fitted with a Selin labeling attachment. The
cost of this function in a future system will remain the same,
namely $.03 per title.

A.2.1.6 Card Formatting

This program prepares magnetic tape card images from the
card production magnetic tape suitable for printing with an upper
and lower case line printer. The present cost of this progran,
$.14 per title, is expected to decrease by 50% using the new system
because 50% of the cost is due to input and output operations which
will not be incurred in the future system. The future cost, there-
fore, is calculated to be $.07.

A.2.1.7 Line Printing

The present line printer program prints one card at a
time on an IBM 1403 printer at approximately four lines per second,
and costs $.62 per average title of ten cards. The future sysiem

*Nugent, William R., Development of Computer Programs and Pilot
Operation of a Center to Perform Technical Processing for the

New England University Libraries, Quarterly Progress Report of
CLR-385, Inforonics, Inc., November 20, 1967.
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will use a Data Products line printer and will print cards two across
at eight lines per second. This printer costs $20/hour on a fully
loaded one shift basis. The printer rental cost, therefore, is 1/6
of the present cost or $.10 per title.

A.2.1.8 Total Computer Processing Costs for Card Production
The total estimated cost of operation of the experimental

programs to produce catalog cards and labels on a future random ac-
cess system is below.

Request Validation .03
Search .06
Card Production .07
Punch Labels .03
Card Formatting 07
Line Printing .10

.36

A.2.2 Telecommunication Costs

The second category of costs are telecommunication costs.
The experimental teletype costs for Vermont's use of a full scale
operation are calculated below. Vermont was taken as a typical
library because their use in the test was consistent and steady.
The following is a calculation of message costs.

30 library requests take 5% minutes to transmit
6 minutes of telephone line message units cost $1.30
$1.30/30 requests = $.04 per request

$.04 is the cost of one way transmission. With a hit rate
of 85%, 15% of the requests must be transmitted back to the library.

15 x .04 = ,01
The total message costs, therefore, are $.04 + $.01 = $.05.

The fixed cost of the teletype is $107 per month. 1In
June, Vermont received 137 titles. The experimental fixed costs
per title therefore are:

$107/month + 137 titles-found/month = $.78 per title —found
It is estimated that Vermont's usage of a full scale system would be

10 times that of the experiment. The fixed cost per title found,
therefore, would be $.078, or $.08 rounded off to the nearest cent.
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The total message cost per title in a future system, therefore, is
computed to be:

$.08 + $.05 m_$.13

A.2,3 Material, Labor,:and Miscellaneous Equipment Costs

Material, labor and miscellaneous equipment are a third
category of cost. Costss of the items in the future will be the
same as the cost of the items in the experiment except for the card
stock)which will drop flom $.13 per title to $.08 per title (ten
cards

|

These costs per title are as follﬁws:

Selin label tape printout typewriter rental $.01
Catalog card stock .08
Selin labels S .03
Mailing cost .03
Card Cutter rental .01
Labor for card and label handling and packaging .10

$.26 per

title

A.2.4 Total Estimated Future Costs of Card Production Processing
Functions Performed in Experlmental _System

The preceding estimated costs are totaled as follows:

Computer cost:s $.36
Telecommunication costs .13
Material, labor and miscellaneous equ1pment
costs .26
$.75 per
title

A.2.5 Computer Overhead Costs

In addition to the processing performed in the experiment
the future system will have to perform the functions of accounting,
billing, and the monitoring of error conditions. These functions
are estimated to absorb computer time at an "overhead' ratio of 80%.
Therefore, additional computer costs should be included in the
amount of:

.8 x 36 = $.29
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A.2.6 System Maintenance

After the initial system has been developed its continued
improvement should be budgeted as a cost. Such a cost will be
proportional to the computer time used for the system function
being improved. It is estimated that such maintenance should equal
20% of the basic processing computer cost which is:

.2 x ($.36 + $.29) = $.13
A.2.7 Total Computer Cost

—

e The total computer cost considering these additional
functions not included in the experiment is: ™
Card production computer cost $.36
Computer "overhead" for automatic
accounting and system monitoring .29
Cost of continued program maintenance
and systems improvement .13

$.78

A.2.8 Total Cost

The total cost in a future system of the card production

services provided in the experimental system is, therefore, estimated

to be:
Computer cost $.78
Telecommunications costs .13
Material, labor and miscellaneous equipment
costs .26
$1.17
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